This paper examines the optimal migration duration of Mexican immigrants in the United States using data from the Mexican Migration Project (MMP). A simple theoretical model rationalizes the decision of the migrant to return to Mexico, despite higher wages in the United States. I use the Cox proportional hazard model to examine the determinants of return migration of Mexican immigrants. This paper contributes to the literature by introducing distances from origin states in Mexico to destination states in the U.S. as a proxy for costs of migration and also uses a U.S. expected wage measure instead of the average U.S. real wages. The empirical analysis shows that the optimal migration duration increases as the U.S. expected wage increases. Importantly, tighter U.S. migration policies have an ambiguous effect on the optimal migration duration while longer distances decrease the hazard of return to their state of origin.
Introduction
The evolution of Mexican migration to the US is generally understood to be the result of several forces that encourage migration. Theoretical models and recent studies on Mexican migration have suggested a dynamic pattern of cross-border migration in which the economic situation in Mexico and the US, as well as the presence of relatives in the US, determine the location and length of stay of Mexican migrants (Massey et al., 1987; Hanson and Spilimbergo, 1999; Lindstrom, 1996) . Migration literature has indicated three major reasons for people to migrate to the US. First, the difference in real wages between the US and Mexico is considered the most important reason why Mexicans choose to migrate (Hanson and Spilimbergo, 1999; Chiquiar and Hanson, 2002) .
Migration occurs under the implicit assumption that observed behavior is preceded by a desire to migrate. This is based on the seminal work by Stjaastad (1962) in which migration is viewed as an investment decision. An individual decides to migrate if the expected discounted difference in the income stream between two places exceeds moving costs.
The second reason is the existence of job and social networks among Mexican immigrants in the US. Previous literature suggests that the most important determinant of immigrants' locational choices within the United States. is the presence of earlier immigrants. For example, we would expect that the probability of an immigrant living in a certain city is positively correlated with the fraction of the same ethnic population that resides in the area. (Bauer et al., 2003; Bartel 1989) . Moreover, highly educated immigrants tend to be less geographically concentrated than less educated immigrants.
Third, the US demand for unskilled labor. Labor market conditions may not affect the locational choice but most definitely will impact the length of stay. Bartel (1989) found that Hispanics are less likely to live in areas with high unemployment rates. High unemployment levels in the US are likely to positively impact the amount of time Mexican immigrants stay in the US.
Despite a wide literature on the incentives of Mexican Immigrants to move to the US, little we know about the determinants of duration in the US by Mexican immigrants.
Return migration may occur despite a positive wage differential for two reasons. First, a relatively high preference for consumption at home, this means that the preference to stay in Mexico for longer periods of time is higher when the family resides in Mexico and owning a property in Mexico. Secondly, a higher purchasing power of the dollar in Mexico. In the past, Mexico has suffered peso collapses that suddenly increased the purchasing power of the dollar. These conditions may incentive an earlier return since his savings increased in relative terms. An important issue is the role that expected wage returns play on the optimal migration duration. Intuition suggests that the optimal duration of the migrants in the host country increases if the expected wage increases.
In the past, temporary migrations were frequent, and often the rule rather than the exception in the case of Mexican immigrants. This pattern may be changing due to tighten of the border between Mexico and the United States. Recent evidence suggests that an increasing proportion of migrants eventually settle permanently in the United
States (Vernez and Ronfelt, 1991) . Moreover, Angelucci (2005) finds that while increased border enforcement discourages migrants from crossing into the United States, it may discourage the return to Mexico of migrants already in the United States. Even so, temporary migrants still constitute a significant portion, if not a majority, of Mexican migrants to the US. Importantly, a change in the duration pattern of migration trips of migrants to the U.S. towards longer spells implies that the United States is experiencing an increase in the number of illegal migrants residing within its borders. Important consequences of a more permanent illegal population, such as a higher use of public services and goods, have contributed to make migration reform a top policy issue in the U.S.
There is previous research that analyzed international return migration intentions among guest workers in Germany. Dustman (2001) highlights the existence of further motives for a return migration, these are a high purchasing power of the host country currency in the migrant's home economy, and higher returns in the home economy to human capital accumulated during the stay in the host country. Waldorf (1995) shows that return migration is influenced by residential and job satisfaction and stage of the life cycle. In the case for Mexico, Lindstrom (1996) finds that migrants from economically dynamic areas in Mexico with favorable opportunities for employment and higher returns to small capital investment have a larger incentive to come to the US. This is counterintuitive because we would expect that the lack of opportunities in Mexico is the main driving force for migrants to cross the Mexico-U.S. border. But at the same time, we see that illegal migrants come from different social and economic classes as well as from a diverse array of locations.
In this paper, I argue that the relation between duration of migration trips and forces that spur migration (i.e. individual characteristics, location choices, labor market conditions), are important and interdependent -the duration of migration trips will depend on the locational choice, the type of employment available, paisanos 2 living in the area but at the same time, where the migrant chooses to go may be dependent on how long they are planning to stay. Therefore, a clear understanding of the determinants of trip duration is crucial for evaluating future U.S. migration policies. This distance accounts for the transportation costs an individual incurs when migrating.
Secondly, instead of just using the average U.S. real wage, I use an expected U.S. wage for each migrant, which is a function of unemployment rate level and the average U.S.
real wage. This study also compares if these durations have changed across migration trips: we determine whether the characteristics that drove the duration of the first migration trip are the same for the last migration trip undertaken by the migrant. 
The Conceptual Framework: Optimal Migration Duration
The purpose of this section is to construct a simple theoretical model of migration that illustrates the relationship between wage differentials and optimal migration durations.
4
The economy starts at some initial point in time, 0 t = . The individual dies at time ( ) T . 
The first term of equation (4 (4) represents the costs of staying one additional month in the United States. This term is also positive given that ( ) ψ combines the partial derivatives of (3) and (4) with respect to θ , t , mx w , us w . If we assume that there is an increase in the wage differential then we expect an increase in the migration duration. However, the income effect is negative because the value of staying in the US one additional month decreases as total wealth increases, leading to a reduction in the optimal migration duration. 6 Consequently, the theoretical model does not tell us if we should expect an increase or decrease in the duration of migration trips due to an increase in the wage differential. Therefore, I explore the empirical implications of this simple theoretical model. While there are other effects to analyze theoretically, they are left for further research on the topic. For example, the effect on the optimal migration duration of an increase in Mexican real wages, the effect of an increase in border enforcement, the effect of an increase in migration experience.
Empirical Model
This study focuses on understanding the determinants of migrants' trip duration. This topic has been ignored in the migration literature which has mainly focused on describing the individual characteristics of migrants and estimating the number of entering migrants into the U.S. (Bean et al, 1987; Durand and Massey, 1992) . A notable exception is
Angelucci (2005) where she looks at the probability of returning to Mexico once the migrant is in the U.S. This paper contributes to the literature by looking at the time the migrants stays in the U.S instead of the probability of returning to Mexico.
The main hypothesis of this paper is that migrants make migration decisions based on the expected wages they will receive in the destination communities, as well as costs of migration. Both factors are expected to be positively related to the length of migrants stay in the United States. Ideally, Mexican migrants prefer to spend as little time as possible away from home and yet accumulate enough savings during their stay in the United States. Therefore, when Mexican migrants have saved or remitted money equal to some target, they return to their places of origin in Mexico.
In general, the expected length of time a migrant spends in their locational choice on a given trip increases with higher migration costs because the migrant will minimize costs by having a single longer trip than several short trips. On the other hand, it is expected to decrease with lower destination wages because the migrants costs will exceed the benefits of remaining in the United States. 7 Finally, the expected length of the trip increases with tighter border controls and illegal status, this effect has the same rationale as minimizing migration costs. Every time a migrant crosses the border, he incurs in explicit (e.g. coyote fees) and implicit (e.g. days waiting to cross the border, time spent crossing the border, risk of death) costs. If these costs increase, then the migrant is likely to stay for longer periods of time.
Migration Characteristics
The data used in this paper comes from the Mexican Migration Project ( [ For a more complete treatment of US migration legislation and Mexican economic contractions, see Massey et al. (2002) , Spilimbergo, 1999 and Angelucci, 2005. 12 During the 1990's, a series of local operations against illegal border crossing were put in place by the Border Patrol. The main feature of these operations was to discourage illegal border crossing. 13 In the sample, 45% of migrants report crossing the border illegally, that is they don't have the necessary papers to cross the border. The rest crosses the border legally but become illegal migrants by staying after the expiration date on their visas. the first migration. Moreover, there are a higher percentage of individuals that stay more than five years in the last migration than in the first migration. This accounts for the fact that the last migration sample has 672 right censored observations. I expect that the empirical results are not driven by the behavior of long-term stayers because the sample still portrays both types of migration trips (e.g. return and permanent migration).
Furthermore, the number of censored long-term migrants (duration greater than five years) in the sample is relatively small. 14 , occupation, and education. The last two variables are a measure of human capital, and are constructed using flexible specifications to control for the heterogeneity in the ability of migrants to obtain a job in the US. 15 Finally, the migrant reports his English proficiency (ESL), that is, if they understand, speak, write and read in English.
Definition of variables/covariates
They report in a scale from 1 to 4, where the highest score (4) means that they read, write, and speak English fluently. ESL is a dummy variable that takes the value of one if they report a score of 4 and zero otherwise.
[ Migration costs are defined as whether the city of origin is considered an urban (urban) or a rural area. 16 This distinction of migration costs is due to the fact that it is more likely that the migrant in an urban area has more options to travel than a migrant from a rural area. The average of apprehensions for the year they crossed the border 14 Unfortunately, I can't distinguish whether the children reside in Mexico or in the US. The survey only reports number of children and their ages. 15 Several specifications for the education dummy were tested. The most flexible was using a dummy for the highest level of completed schooling to the most restrictive using a dummy to indicate that the migrant completed elementary school. The specification used is the most parsimonious and the best that describes the characteristics of the sample.
(apprehension) and the distance in miles between origin state and destination cities (Distance). and whether remittances were sent to Mexico during their stay in the US (Remittances). I also control for the year migration occurred (year migration) to capture some kind of a fixed effect because I have a cross-section of individuals over time.
Finally, the dummy property mx captures the effect of investment in fixed capital assets that can be sold in the future with some gain and proxies for long term savings of migrants. This is in addition to the amount brought to Mexico after the trip has ended.
Agricultural land and residential real state are two of the most common forms of fixed capital in which migrants invest, as shown in Table 3 . Therefore, property mx equals one whenever the migrant reports ownership of agricultural land and/or residential real state. 16 According to the Mexican Census, an area is considered urban if its population is greater or equal to 50,000. 17 Apprehension is average is the ratio between total apprehensions and the total undocumented migrations. 18 Ideally we would like to construct a more individual specific expected real wage rate. It may be possible to predict the potential unemployment rate and wage for a given migrant in a given community. This will potentially reduce the bias produced when using aggregated unemployment rates and wage rates. 19 Saving1 one denotes those individuals that saved from 500 to 2500 dollars during their trip and saving2 refers to those individuals that saved more than 2500 dollars during their trip.
[ TABLE 3 the first migration to the last migration, together with the fact that more recent migration comes from southern states in Mexico (e.g. Oaxaca, Puebla) that are farther away from the border.
Another important difference is that 92% of individuals in the first migration sample reported to be legalized through IRCA. This legalization process may have not occurred during the first migration. Also, there is a higher percentage of migrants that crossed the border after 1986 in the last migration than the first migration. This is somewhat expected because the last migration is definitely more recent than the first one.
For example, 23% of Mexican immigrants made the trip after 1986 compared to 17% of the first migration.
The Statistical model
My choice of model for the analysis of returning migration is the Cox proportional hazard model to asses the impact of characteristics of the individual, the origin communities and the destination communities on the hazard of returning to their origin communities. The choice of a hazard model comes naturally because this framework requires one of two possible outcomes for each individual in the sample. The first one is that the individual was in the US when surveyed, which means that the duration has not ended, this outcome in the hazard framework is considered as right censored. The other outcome is that the individual returns to Mexico, in this case it is considered as a "failure".
The instantaneous hazard rate of return migration at time t , conditional on survival to time t can be written as The Cox proportional hazard model has several features that makes it an attractive statistical framework for the problem at hand. 22 The most obvious is that it incorporates both the social components that affect the return migration decision and the economic characteristics that modify the length of stay. Secondly, the Cox proportional hazard model exploits all the available information in observations that are right censored, that is, observations for migrants who haven't completed their duration at the time of the survey. The estimated parameters and standard errors in the Cox Proportional hazard model provide information on the direction and statistical significance of the partial effect of each covariate specified in X .
The risk of return migration is allowed to vary over time and with variation in the covariates. Hazard ratios (exponentiated coefficients) greater than one of the covariates are indicative of increasing hazard rates and thus are associated with a reduction in the expected time in the US until returning to Mexico. Hazard ratios less than one imply that migrants postpone their return to Mexico, consequently having longer trips.
Another desirable feature of the Cox proportional hazard model is that it readily yields an estimate of the underlying baseline hazard function. The estimation of the baseline hazard function enables us to identify the average length of stay of Mexican migrants in the US. This information is useful for policy makers that would like to avoid a more permanent illegal migration in the US. Moreover, it allows for non-parametric treatment of baseline hazard which relaxes the need for parametric assumptions regarding the shape of the baseline hazard.
Although the model is dynamic, the data are recorded in discrete intervals, particularly in months. As a result, there are numerous migration spells of the same duration, in other words for many observations, the left hand side variable is the same.
Duration time are handled using the Peto-Breslow approximation procedure. 23 This approximation takes into account all the individuals that exit at the same time and adjusts the likelihood function. This implies that the likelihood function can be approximated as 22 The proportional hazard model is a common choice for modeling durations because it is a reasonable compromise between the Kaplan-Meier estimator (see below) and the possibly excessively structured parametric models. (Greene, 2003) . 23 Described in Kalbfleish and Prentice (1980) . Finally, consistent estimates of β can be obtained by just maximizing the associated partial log-likelihood function (7), which does not depend on the baseline hazard function ( ) 0 h t . This is arguably one of the great advantages of the Cox proportional model.
Unfortunately, this specification of the partial log-likelihood function does not explicitly account for the potential effect of unobserved heterogeneity on the hazard rate, which is a limitation of the present approach. The problem of heterogeneity in duration models can be viewed essentially as the result of an incomplete specification. Individual specific covariates are intended to incorporate observation specific effects. With this framework, the best way to account for individual heterogeneity is to include a diverse array of individual covariates in the hazard model which control for individual characteristics as well as household characteristics. Meyer (1990) suggests that explicitly modeling unobserved heterogeneity has little effects on the estimated coefficients in a model in which the baseline hazard rate is allowed to be non-parametric. Nevertheless, I
intend to explore the use of duration models that account explicitly for unobserved heterogeneity in future research, such as the mixed proportional hazard model (MPH, Lancaster 1979 ).
Diagnostic and Specification Analysis
In this section, I undertake a series of diagnostic and specification tests of the duration data to provide a context for the estimation of the hazard rate. The purpose of this graphical analysis of the data is to distinguish the best functional forms and the homogeneity of the observations. I use the Kaplan-Meier estimator (also called the product limit estimator), which is the empirical cumulative distribution function turned around:
where ˆi λ is the number of "failures" at duration j t divided by the number "at risk" at duration j t . I define failures as those migrants that returned to their origin community.
The variable of interest for the duration models is the length of time that elapses from the beginning of some event, in this case migration to the US, either until its end or until the measurement is taken, which may precede termination. Observations are a cross section of durations of trip in months t 1 ,t 2 ,...,t n . The migration process began at different points in time for different individuals in the sample.
It is immediately apparent, as shown in Figures 1 and 2 , that there is a negative duration dependence, which means that the probability that the duration of the trip ends shortly increases as the trip increases in one more month of stay. 24 Comparing, Figure 1 and 2, we see that there is a higher probability of returning to Mexico for those individuals migrating the first time as the migration duration increases. Furthermore, it is clear that we do have right censored observations in the last migration sample because the estimates never go all the way down to zero as the first migration estimates do. The graphs also show that the most common returning point occurs at the beginning of the trip. This highlights the temporary migration pattern of Mexican immigrants.
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From this nonparametric analysis, we can test whether the effect of the covariates is proportional over the entire baseline. When the sample is divided by English proficiency (ESL) we find that there are different survival functions for each sub-sample (also called strata). In Figure 2A , we see that those migrants that report being proficient in English have a lower hazard of returning to Mexico. Therefore, we need to estimate the model for each migration trip and stratify the sample by English proficiency.
[FIGURE 2A HERE]
Estimation Results
The estimates of the determinants of the hazard of returning to Mexico for the first and last migration are summarized in Table 4 and 5, respectively. Column one refers to the hazard ratio of each variable on the duration of each trip (exponentiated coefficient). A hazard ratio greater than one corresponds to shorter durations while a hazard ratio less than one corresponds to longer durations. Having a hazard ratio statistically significant means that it is significantly different from one, which in turn means that it does not affect the length of the trip.
The (exponentiated) coefficient for the indicator variable married mx in the first migration indicates that individuals with their spouse in Mexico are 13% more likely to return during the first migration and 58% more likely to return during the last migration.
On the other hand, the variable married us is not significantly different from one in both trips, meaning that the variable does not affect the length of the trip. The variable minors is significantly different from one, where those individuals with children under age 15 are 10% more likely to return to Mexico in both trips. These results are consistent with Massey et. al. (1987) and Waldorf (2003) who found that migrants early in the stage of family formation tend to remain in the host country for shorter periods than do married migrants or migrants without children, who are typically younger.
Education shortens the duration of migration for those migrants with higher education while it reduces the hazard of return for those with less education. For example, those individuals with at least some college education stay for shorter periods of time than those individuals who are less educated. On the last migration, individuals employed in professional occupations are 30% more likely to return and manufacturing workers have shorter trips as well (21% more likely to return). Conversely, unskilled migrant workers (unskilled) have longer trips (for the first migration unskilled workers are less likely to return by 27% and for the last trip they are 14% less likely to return) 24 The horizontal axis displays the number of months of trips for the first and last migrations respectively. The vertical axis displays the Kaplan-Meier survival estimates.
than other migrants in other occupations. These results might imply that for Mexican immigrants the returns to Mexican schooling are higher in Mexico than in the US. This is consistent with Borjas (1987) , who found that the US is a magnet for workers with relatively low earning capacities, and attracts workers with below average skills. A possible cause for these results is that educational requirements are lower for the low skilled work they perform in the US than in Mexico. Given a preference for remaining in Mexico, well educated migrants have greater incentive to spend more time in Mexican labor markets and less time working in the US than do less educated migrants. Finally, Agriculture workers have a very high hazard of returning on the last migration (58% more likely to return) but on the first migration only 6% more likely to return. A hazard greater than one is consistent with the temporal nature of agriculture and a higher hazard on the last migration may account for a lower demand for agriculture labor.
[ In regard to social aspects of the destination community, only the indicator variables father us and paisanos significantly differ from one in both migrations. The presence of the father in the US increases the probability of return by 17% in the first migration and by 15% in the last migration. The presence of people from the same origin community in the destination area increases the probability of returning by 27% in the first trip and only 16% in the last trip. The prevalence of recurrent migration among people in a community is an indicator of the reach of migration networks, which are instrumental in reducing the costs of migration. An innovative way to proxy for transportation costs (which also count as migration costs) is to use the distance in miles between the origin state in Mexico and the destination state in the US. As expected, the distance decreases the probability of returning to Mexico by 9% as the distance increases 1,000 miles in the first migration and by 14% in the last migration. These findings support the idea that the expected length of stay decreases with lower migration costs.
Next I examine the economic effects of origin and destination characteristics.
Migrants coming from urban areas tend to have longer trips than migrants coming from rural areas. During the first trip, migrants from an urban area are 23% less likely to return and 27% less likely to return in the last migration than those individuals from a rural area.
Owning a house/lot or farmland, has a higher hazard of returning to Mexico, staying in the US for shorter periods of time. A migrant who owns a property in Mexico increases the probability of return by 17% during the first trip and 41% during the last trip. These results are consistent with Lindstrom (1996) who found that migrants from areas with poor economic conditions tend to have a repeat migration pattern. This is also explains that migrants from rural areas have little incentive to stay in the US longer than is necessary to meet current income needs and it is plausible that migrants from urban areas stay longer periods of time in order to accumulate savings.
The expected wage has the anticipated effect, where an increase of 1 dollar in the expected wage decreases the probability of returning, consequently increasing the optimal time of return. Migrants are highly sensitive to occasional increases in the expected wage. The estimated coefficient for the first migration indicates that an increase of the expected wage decreases the probability of returning by 3% and 4% for the last migration.
The estimated hazard ratio for savings shows that accumulation of savings is only significant in the last migration, where the probability of return of those that were able to save while in the US is higher than those that reported no savings at all. The probability of return for those that reportedly saved between 500 and 2,500 dollars is 32% while the probability of return for those that saved more than 2,500 dollars is 22%. On the other hand, remittances are highly significant for the first migration. If the individual sent remittances to Mexico while in the US, the probability of return decreases by 9%. It seems that the length of the last migration is not affected by whether or not the migrant sent remittances to Mexico while in the US. These results suggest different intentions for each trip. It is feasible that the savings from the first trip are used to cover current basic needs of the household while the savings from the last trip are intended for long-term savings.
Finally, I look at the migration policy variables. During the first migration, the probability of return increases by 29% and 67% whether migration occurred after 1986 and 1990, respectively; whereas the effect of the probability of apprehension on the duration of the first migration is insignificant. The insignificance of this last variable is somewhat unexpected since the theoretical model suggests that the length of migration trips increases when border enforcement is increased, since migration costs increase. On the other hand, an increase of the border enforcement has the opposite effect on the duration of the last migration: an increase of the border enforcement induces longer migration trips. For example, for the last migration sample, migrants show a 2% lower hazard of returning to Mexico when the probability of apprehension increases by 1%.
Therefore, we can expect a more permanent illegal community of Mexican immigrants as enforcement increases. 25 However, I still find that immigrants that crossed the border after 1990 in the last migration, the period which border enforcement was increased, are 25% more likely to return to Mexico. Finally, those migrants that were legalized by IRCA 1986 have a lower hazard of returning to Mexico in the last migration but it does not make a difference for the first migration.
[ Mexican migration is both an economic and social process. Once migrants are joined by their spouse and children they gradually develop social and economic ties in destination areas; these ties reduce the likelihood of return.
The savings incentive associated with increased last trip duration is strongest for migrants who can convert current foreign earnings into a source of long term income in their place of origin. On the other hand, savings in the form of remittances during the first trip are intended to cover basic needs of the household. Therefore, employment opportunities in community of origin indicate the degree of likelihood that migration is motivated by the need to cover current household expenses as opposed to the simple desire to accumulate savings. 
